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Dynamic similarities exist between Earth, Mars and Venus

Gravity waves and tides are especially prevalent in the
atmospheres of the terrestrial planets

Dissipating waves influence the mean thermal and wind
structures of planetary atmospheres

For Earth and Mars, topographic influences extend into the
thermosphere

Synergy of comparative planetary studies
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Dissipating waves influence the mean therm"al and
wind structures of planetary atmospheres

%—?+nonlinear terms + 2£2cos6v = dissipative terms + F’u
where

— _louv’ 2cotb—— 1 dpu'w’

by = a 96 auv—ﬁaz



HEIGHT

km

200

160

120

80

40

Zonal Mean Winds Due to
Dissipation of Thermal Tides: Diurnal
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Zonal Mean Winds Due to

Dissipation of Thermal Tides: Semidiurnal
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vMars Global Surveyor Accelerometer Measurement, Phase | Aerobraking

Mars GSWM Diurnal Kelvin Wave [Forbes and Hagan, 2000]
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Mars GSWM Tidal Simulation

Period ==1.0 sols, S = 1, Ls = 270, idust = 0, eddy = |
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- Westward migrating solar radiation interacting with s = 2 topography

S S

N Mars
m//\L \\/irg

cos(Qt + A) cos2A ---> cos(Qt + 3A) + cos(Qt - \)

solar __I ¢ I h
radiation opography
eastward
westward propagating s=3 — propagating s=1
Sim"arIYs westward propagating s=4 —l standirllg s=0

cos(2Qt +2A) cos|2}» ---> €c0s(2Qt + 4A) + cos(2Qt)

radiation topogrz iy



o~ -

Mars GSWM Tidct Simulation
Period =0.50 sols, S = 1, Ls = 270, idust = 0, eddy = 1

(o) Amplitude of Eastward Wind (ms™)
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Simulations of Diurnal Tides due to Tropospheric
Heating from the NCEP/INNCAR Reanalysis Project
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Convective & Condensation Heating
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CONCLUSIONS

Dynamic similarities exist between Earth, Mars and Venus

Gravity waves and tides are especially prevalent in the
atmospheres of the terrestrial planets

Dissipating waves influence the mean thermal and wind
structures of planetary atmospheres

For Earth and Mars, topographic influences extend into the
thermosphere

A comparative planetary approach is synergistic



